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(57) ABSTRACT 

Amethod for transmitting data among various memory units 
of one or more position measuring devices, speci?c data 
pertaining to the position measuring device being stored in 
the memory units. Data are transmitted via a data transmis 
sion line, from a ?rst memory unit into a second memory 
unit, so that once the data are transmitted, the identical, 
speci?c data are at least partially contained in both memory 
units. 

31 Claims, 4 Drawing Sheets 
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METHOD AND SYSTEM FOR 
TRANSMITTING DATA AMONG VARIOUS 

MEMORY UNITS OF POSITION 
MEASURING DEVICES 

The present invention relates to a method, as Well as to 
a system for transmitting data among various memory units 
of position measuring devices. 

DESCRIPTION OF RELATED ART 

A memory unit is typically found inside the scanning unit 
of linear position measuring devices that are based on an 
optical scanning principle. Generally the memory unit is in 
the form of an EEPROM. It is customary for data speci?c to 
the particular position measuring device to be stored in the 
memory unit. These data are Written into the memory unit 
either by the current user or by the manufacturer of the 
position measuring device. The data includes, for instance, 
data on the Zero adjustment, clock pulse number, scale 
section, and other parameters. When a scanning unit of this 
kind breaks doWn, it is necessary to reWrite the speci?c data 
required for operation into the memory unit of the replace 
ment scanning unit. This entails a large effort, particularly 
When Working With a large quantity of stored data or 
measuring system-speci?c information. Moreover, dif?cul 
ties can arise When reconstructing the original data. 

Similar problems arise When the memory units in question 
are not disposed in the scanning unit, but elseWhere in the 
particular position measuring device. This is the case, for 
eXample, in rotary position measuring devices. 

SUMMARY OF THE INVENTION 

The present invention is a simpli?ed and reliable method 
and system Which permits the data in a memory unit being 
replaced to be passed on to a neW memory unit, When 
replacement of a memory unit of the position measuring 
device is needed. The present invention provides for an 
automatic transfer, such as an automatic copying of the data 
from the ?rst memory unit to be replaced, into the neW, 
second memory unit. This can be more easily done When 
memory unit replacement is not necessitated by defects in 
the ?rst memory unit. For eXample, a replacement can be 
necessary due to other problems With the scanning unit, 
When the memory unit is disposed in the scanning unit. 

The user-speci?c data from the ?rst memory unit to be 
replaced can be accepted rather simply into the neW, second 
memory unit. Generally, such user-speci?c data cannot be 
reconstructed by the measuring system manufacturer as 
easily as the data that had been Written into the memory unit 
by the measuring system manufacturer. It is important then 
that the replacement can be performed by the user rather 
than only by the manufacturer. 

In addition, the method according to the present 
invention, permits the user to recogniZe Whether the data 
transfer has been carried out correctly, or, in some instances, 
if transfer problems have occurred. It is even possible in one 
especially advantageous speci?c embodiment to identify the 
cause of the errors in the case of an incorrect data transfer. 
There are several Ways in Which errors can be recogniZed or 
faults can be identi?ed. According to the invention, even in 
the case of a possibly defective signal processing unit or 
processor, the data from a scanning unit to be replaced can 
be automatically transferred into the neW memory unit. 

Moreover, the embodiments in accordance With the 
present invention ensure that the electrical consumption of 
the position measuring device does not rise signi?cantly. 
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2 
This quality is important since, as a rule, the evaluation unit 
doWnstream from the position measuring device in question 
is only designed for supplying poWer to one single scanning 
unit. 

In one aspect, the invention is a method for transmitting 
data among memory units of at least one position measuring 
device, said data being stored in a ?rst one of the memory 
units, comprising connecting the memory units With a data 
transmission line, transmitting the data from the ?rst 
memory unit into a second memory unit, such that after the 
data are transmitted, the data of the ?rst memory unit are at 
least partially contained in the second memory unit. 

In another aspect, the invention is a system for transmit 
ting data among memory units of at least one position 
measuring devices, the data being stored in the memory 
units. The system comprises a data transmission line adapted 
to connect the memory units to transmit data from a ?rst 
memory unit into a second memory unit, and means for 
controlling transmission of the data such that once the data 
are transmitted, the data of the ?rst memory unit are at least 
partially stored in the second memory unit. 

The present invention is not limited to devices operating 
on one speci?c scanning principle for producing positionally 
dependent signals in the particular position measuring 
device. Rather, it can be used in optical, magnetic, 
capacitive, as Well as in inductive position measuring 
devices. In addition, the present invention can also be used 
in conjunction With position measuring devices Where the 
memory units are disposed in the scanning unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further advantages as Well as details pertaining to the 
present invention are derived from the folloWing description 
of an eXemplary embodiment, With reference to the enclosed 
draWings. 

In the DraWings: 
FIG. 1 is a schematic block diagram of a position mea 

suring device; 
FIG. 2 is a schematic representation of a ?rst and second 

scanning unit, one unit being used to replace the other; 
FIG. 3 is a detailed circuit diagram shoWing arrangements 

of tWo scanning units during the data transmission; and 
FIG. 4 is a How chart shoWing an eXemplary embodiment 

of the method according to the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

A schematic block diagram of a position measuring 
device is shoWn in FIG. 1. The position measuring device 
includes a scale M, a scanning unit AE being movably 
arranged in measuring direction X in relation thereto. By 
scanning a graduation marking arranged on scale M, 
position-dependent scanning signals are produced in scan 
ning unit AE and are transmitted via a line L to a doWn 
stream evaluation unit AWE for further processing. Further 
details pertaining to the particular scanning operation are 
omitted here, since they are not essential to the invention. 
The present invention is not dependent upon the type of 

positionally dependent scanning signals produced. Provision 
can be made, for eXample, With the aid of the position 
measuring device, to produce incremental positional signals, 
absolute positional signals, combinations thereof, and other 
types of signals. In the same Way, the present invention is not 
limited to applications in linear measuring arrangements, i.e. 
it is also possible to use it in rotary measuring arrangements. 
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The described position measuring device can be prefer 
ably used in conjunction With a numerically controlled 
machine tool, in order, for example, to determine the relative 
position of the tool and of the Workpiece. 

The present invention is described on the basis of an 
exemplary embodiment, Which is depicted in FIGS. 2—4. In 
particular, an explanation folloWs of the procedure required 
When it becomes necessary to exchange the scanning unit of 
a position measuring device. The memory units having the 
speci?c data of the position measuring devices are disposed, 
in this exemplary embodiment, in the scanning units. 
HoWever, the arrangement of the memory unit in the scan 
ning unit is not essential to the present invention since the 
memory unit can be, for example, in a different location on 
the rotary position measuring device, or even on a circuit 
board. 

FIG. 2 schematically depicts the tWo scanning units AEl 
and AE2 of a position measuring device, When it is neces 
sary to replace ?rst scanning unit AEl With second scanning 
unit AE2, due to a defect. During the replacement, neW 
scanning unit AE2 is linked via line L With the doWnstream 
evaluation unit (not shoWn in FIG. 2) and is also supplied via 
line L With current. Scanning unit AEl to be exchanged is 
already no longer connected on the output side With the 
evaluation unit. The tWo scanning units AEl and AE2 are 
interconnected via a schematically indicated data transmis 
sion line DL. For this purpose, suitable detachable electrical 
connections are provided on the tWo scanning units AEl, 
AE2. These can be, for example, suitable plug-in connec 
tions or the like. 

In this exemplary embodiment, data transmission line DL 
includes altogether four line components TL1—TL4, Which 
are used to transmit information, or to partially supply 
current to scanning unit AEl to be replaced. During the 
process, in one embodiment of the invention, line compo 
nent TL3 is used to transmit data, and a clock signal for 
synchroniZing the data transmission is transmitted via line 
component TL2. Line component TL4 interconnects the tWo 
ground connections of scanning units AEl, AE2, While the 
tWo connection terminals of scanning units AEl, AE2, 
Which are connected to +5V, are interconnected via line 
component TL1. In the depicted exemplary embodiment, 
visual display means AMI, AM2 in the form of tWo LEDs, 
are integrated in line component TL1. 

In the folloWing description, further details Will be dis 
cussed With regard to the functioning of display means AMI, 
AM2, in conjunction With the detailed description of the 
method according to the present invention. 

In the place of data transmission line DL that is formed by 
a plurality of line components TL1—TL4, and Within the 
scope of the present invention, alternative data transmission 
formats can also be used betWeen the tWo scanning units 
AEl, AE2, and the memory units, respectively. For example, 
a suitable Wireless data transmission system can also be 
used. 

The tWo scanning units AEl can be identical in design. 
The most important components of these tWo subassemblies 
are brie?y explained in the folloWing. In FIGS. 2 and 3, for 
the sake of clarity, those elements of scanning units AEl, 
AE2, used for producing the positionally dependent scan 
ning signals are omitted. In the case of optical or photoelec 
tric position measuring devices, the omitted elements can be, 
for example, a light source, one or a plurality of scanning 
graduations such as scanning scale graduation markings, as 
Well as of one or a plurality of optoelectronic detector 
elements. 
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In the illustrated exemplary embodiment, each of the tWo 

scanning units AE1,AE2 can include a processor unit CPU1, 
CPU2, a signal processing unit SVEl, SVE2, a memory unit 
MEMl, MEM2, as Well as a plurality of sWitching elements 
SE11, SE12, SE13, SE14 SE21, SE22, SE23, SE24. For 
clarity, not all of the sWitching elements of the scanning 
units are shoWn in FIG. 2. 

The processor units CPU1, CPU2 are each used, inter alia, 
for synchroniZing or controlling the signal processing 
sequences in the tWo scanning units AEl, AE2. The scanning 
signals detected in each case in signal processing units 
SVEl, SVE2 are processed and suitably conditioned for 
signal transmission to the evaluation unit. Writeable and 
readable memory units MEMl, MEM2, in turn, contain 
speci?c data of the position measuring device in question, 
Which are required for operating the position measuring 
device. Memory units MEMl, MEM2 can be designed, for 
example, as EEPROMs. The data in question can be, for 
instance, data pertaining to the scale graduation section of an 
absolute position measuring device to be scanned by the 
particular scanning unit AEl, AE2. In addition, machine 
speci?c data can likeWise be stored, such as information 
pertaining to clock pulse number, Zero adjustment, and other 
parameters. 

In conjunction With the design of scanning units and the 
employed memory units explained in knoWn methods 
heretofore, reference is additionally made to EP 0 660 209 
BI of the Applicant. The functioning and signi?cance of the 
various sWitching elements SE11, SE12, SE13, SE14 SE21, 
SE22, SE23, SE24 are explained in greater detail With 
reference to FIG. 4 and FIG. 3, in the course of the folloWing 
description of the method according to the present invention, 
and of the system according to the present invention. 

Instead of completely re-inputting the various data into 
the neW, i.e. second memory unit MEM2, Which is time 
consuming, the present invention provides for transmitting 
and copying the data stored in the old, i.e. ?rst memory unit 
MEMl, into the second memory unit MEM2, via a substan 
tially automated data transmission. This eliminates the need 
for the more expensive, manual inputting and reconstruction 
of this data from the ?rst memory unit MEMl. 
One exemplary embodiment of the method according to 

the present invention is described With reference to the How 
chart in FIG. 4. In a ?rst method step S1, the tWo scanning 
units AEl and AE2 are interconnected via a data transmis 
sion line DL. 

In subsequent step S2, the neW, i.e. second scanning unit 
AE2 is connected via line L to the evaluation unit. It is 
subsequently checked in step S3 via processor unit CPU2 of 
neW scanning unit AE2 Whether it is possible to access 
memory unit MEMl of ?rst scanning unit AEl, to determine 
Whether the tWo scanning units AEl and AE2 are, in fact, 
properly interconnected. If this is not the case, an initialiZa 
tion program begins in step S4a in processor unit CPUl, to 
set the processor unit in a functional operating state. 

If, on the other hand, it is possible to access ?rst memory 
unit MEMl, then in accordance With method step S4, at least 
one portion of the data of ?rst memory unit MEMl is 
transferred into second memory unit MEM2, so that once the 
data have been transmitted, the speci?c data of ?rst memory 
unit MEMl are at least partially contained in second 
memory unit MEM2. When the data transmission and copy 
ing procedure is concluded, it is subsequently checked in 
step S5 With the aid of second processor unit CPU2, Whether 
the data transmission Was correctly performed. This can be 
achieved, for example, by checking speci?c portions of the 
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transmission protocol. As a function of this check test, a 
display means AM1, AM2 is then activated in step S6 to 
indicate Whether the copying procedure Was properly carried 
out. Display means AM1, AM2 can be activated via pro 
cessor unit CPU2, Which for this purpose, at least controls 
sWitching element SE24. 

In the illustrated exemplary embodiment, visual display 
means AM1, AM2, can be LEDs, that When integrated in 
data transmission line DL, are used as display means AM1, 
AM2. For example, constant luminous operation of the 
LEDs indicates that the data transmission has been properly 
carried out. On the other hand, a ?ashing mode of the LEDs 
indicates that the data transmission Was faulty. In this case, 
it is also possible to indicate or to encode the particular type 
of error encountered during data transmission through use of 
different ?ashing modes. For example, ?ashing tWo times 
folloWed by a pause can indicate a read error; ?ashing three 
times folloWed by a pause indicates, on the other hand, a 
Write error, etc. 

It is also possible in this manner to encode various types 
of errors and to activate the display means accordingly. The 
embodiment that uses the LEDs as visual display means 
AM1, AM2 merely represents one possible speci?c embodi 
ment of suitable display means. In addition, provision could 
also be made, for example, for an indication on a suitable 
display, or for suitable acoustical indicator means. 

In connection With display means AM1, AM2, as a 
general principle one single visual display means Would 
suffice. HoWever, to ensure When using LEDs that data 
transmission line DL can be connected independently of 
direction to the tWo scanning units AE1, AE2, tWo LEDs are 
provided in this preferred exemplary embodiment as visual 
display means AE1, AE2. 

If it is ascertained in this manner that the data transmis 
sion has been successfully carried out, then the data trans 
mission is ended. If, on the other hand, an error is indicated 
via display means AM1, AM2, then the particular user can 
implement the method according to the present invention 
once again or, if indicated, several times, until a correct data 
transmission is achieved. Accordingly, data are transmitted 
in an operator-friendly manner from ?rst memory unit 
MEM1 of scanning unit AE1 to be replaced, into memory 
unit MEM2 of neW scanning unit AE2. 

Further details concerning the circuit engineering of one 
speci?c embodiment of the device according to the present 
invention are described in the folloWing discussion, With 
reference to FIG. 3. In FIG. 3, the detailed circuit arrange 
ments of the tWo scanning units AE1 and AE2 are depicted 
during the course of the data transmission. As explained at 
the outset, second scanning unit AE2 is connected to the 
doWnstream—not illustrated—evaluation unit. This unit, 
according to the present invention, merely supplies current 
to the neW, second scanning unit AE2 via the tWo lines +5V, 
GND. 
On the part of second scanning unit AE2, transistor T2 is 

sWitched into conduction for the data transmission. In this 
case, the transistor T2 base is connected via a resistor to +5V, 
and the emitter to GND. Except for 0.1V, line GND* is 
identical to GND. Applied to the control input of sWitching 
element SE25, not shoWn in FIG. 2, there is a logic LOW 
level, Which results in sWitching element SE25 remaining 
open. Therefore, the tWo other sWitching elements SE22 and 
SE23 remain closed. Address lines A02, A12, TEST2, as Well 
as A22 of memory unit MEM2 are each connected to logic 
LOW level. Thus, by Way of the illustrated circuit elements, 
a sufficient current supply for memory unit MEM2 is 
ensured. 
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Scanning unit AE1 is linked to scanning unit AE2 via line 

components TL1—TL4 of data transmission line DL. By Way 
of the depicted connection variant, it is ensured that scan 
ning unit AE1 is not connected to GND, but rather to GND*. 
Due to the selected component con?guration, a resistance of 
approximately 300 Q is applied betWeen +5V and GND, so 
that all GND connections have a potential of nearly +5V. 
This, in turn, has the effect that sWitching element SE11of 
scanning unit AE1, designed as transistor T1, is closed. 
Accordingly, a logic HIGH level is applied to the control 
input of sWitching element SE15, so that sWitching element 
SE15 is closed. This, in turn, gives rise to sWitching elements 
SE12 and SE13 being opened, so that memory unit MEM1 
of ?rst scanning unit AE1 is separated from signal process 
ing unit SVEl. 
Even in the case of a defective signal processing unit 

SVEl, this system ensures that memory unit MEM1 can be 
read out. Memory unit MEM1, as Well as sWitching ele 
ments SE11—SE15 are supplied during the data transmission 
on the part of ?rst scanning unit AE1 via GND* and +5V on 
line components TL4, TL1. First memory unit MEM1 is 
connected, for purposes of data transmission, to second 
scanning unit AE2, i.e., to second memory unit MEM2 via 
line components TL2, TL3. Address lines A01, A11 and 
TEST, of memory unit MEM1 are all connected, in turn, to 
logic LOW level. On the other hand, due to the circuit 
con?guration selected, address line A21 is connected in this 
state to logic HIGH level. Accordingly, the distinction can be 
made betWeen the tWo memory units MEM1, MEM2 in the 
step described above, on the basis of the differing levels of 
address lines A21 (LOW) and A22 (HIGH). 
The described circuit arrangement also ensures that, dur 

ing data transmission, the current consumption rises only by 
the amount of current consumption of one memory unit, as 
Well as by the amount of current consumption of the 
sWitching elements. This is important insofar as the doWn 
stream evaluation unit that normally provides a current 
supply to the scanning units, is only designed for supplying 
one single scanning unit. 
The circuit arrangement described above represents only 

one possible exemplary embodiment of the invention. A 
number of other advantageous possible implementations 
exist, Which are also Within the scope of the invention. 
What is claimed is: 
1. Amethod for transmitting data among a ?rst and second 

memory unit of at least one position measuring device, said 
data being stored in a ?rst one of the memory units com 
prising: 

connecting the memory units With a data transmission 
line; 

transmitting the data from the ?rst memory unit into the 
second memory unit, such that after the data are 
transmitted, the data of the ?rst memory unit are at least 
partially contained in the second memory unit; and 

replacing the ?rst memory unit With the second memory 
unit; 

Wherein the data is speci?c for operation of a particular 
position measuring device, the position measuring 
device includes a scale and a scanning unit movably 
arranged in measuring relation thereto to produce 
position-dependent scanning signals by scanning the 
scale, the scanning signals transmitted to a doWnstream 
evaluation unit. 

2. The method as recited in claim 1, further comprising: 
checking if access to the data in the ?rst memory is 

possible; and 
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if access is possible, transmitting the data automatically as 
soon as it is checked. 

3. The method as recited in claim 1, further comprising 
indicating via a display Whether the data transmission is 
succesful. 

4. The method as recited in claim 3, Wherein the display 
comprises a visual display having at least one LED, and is 
integrated in the data transmission line. 

5. The method as recited in claim 4, further comprising 
indicating a correct data transmission by steadily lighting the 
at least one LED, and indicating an incorrect data transmis 
sion by ?ashing the at least one LED. 

6. The method as recited in claim 5, further comprising 
displaying a plurality of ?ashing modes to indicate an 
incorrect transmission, a different error being assigned to 
each of the ?ashing modes. 

7. The method as recited in claim 3, further comprising 
displaying a type of transmission error during data trans 
mission With the display means. 

8. The method as recited in claim 2, Wherein the ?rst and 
second memory units are arranged in a ?rst and second 
scanning unit of a position measuring device. 

9. The method as recited in claim 8, further comprising 
supplying With poWer from the ?rst scanning unit during 
data transmission only the ?rst memory unit and the at least 
one sWitching element. 

10. The method as recited in claim 8 further comprising: 
a) interconnecting the ?rst and second scanning unit via a 

data transmission line; 
b) connecting the second scanning unit to a supply line; 
c) checking Whether it is possible from the second scan 

ning unit to access the ?rst memory unit With the data 
stored therein; 

d) if access to the ?rst memory unit is possible, at least 
partially transmitting the data from the ?rst memory 
unit into the second memory unit; and 

e) activating display means to indicate Whether the data 
transmission has proceeded correctly. 

11. A system for transmitting data among a ?rst and 
second memory unit of at least one position measuring 
device, the data being stored in the memory units, compris 
ing: 

a data transmission line adapted to connect the memory 
units to transmit data from a ?rst memory unit into a 
second memory unit; 

means for controlling transmission of the data such that 
once the data are transmitted, the data of the ?rst 
memory unit are at least partially stored in the second 
memory unit; and 

means for replacing the ?rst memory unit With the second 
memory unit; 

Wherein the data is speci?c for operation of a particular 
position measuring device, the position measuring 
device includes a scale and a scanning unit movably 
arranged in measuring relation thereto to produce 
position-dependent scanning signals by scanning the 
scale, said scanning signals transmitted to a doWn 
stream evaluation unit. 

12. The system as recited in claim 11, further comprising 
at least one display means adapted to indicate data trans 
mission status. 

13. The system as recited in claim 12, Wherein the at least 
one display means comprise at least one LED integrated in 
the data transmission line. 

14. The system as recited in claim 11, Wherein the 
memory units are disposed in a ?rst and second scanning 
unit respectively. 
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15. The system as recited in claim 14, further comprising 

a processor unit disposed in the ?rst and second scanning 
units. 

16. The system as recited in claim 15, Wherein the 
processor unit is linked to display means, the processor unit 
activating the display means in response to one of a correct 
and incorrect data transmission. 

17. The system as recited in claim 14, further comprising 
detachable, electrical connections formed on the ?rst and 
second scanning units for the data transmission line. 

18. The system as recited in claim 14, further comprising 
a plurality of sWitching elements disposed in the ?rst and 
second scanning units, said plurality of sWitching elements 
being operable so that at least the ?rst and second memory 
unit of the ?rst and second scanning units are supplied With 
current during data transmission. 

19. A method for transmitting data among memory units 
of at least one position measuring device, said data being 
stored in a ?rst one of the memory units comprising: 

connecting the memory units With a data transmission 
line; 

transmitting the data from the ?rst memory unit into a 
second memory unit, such that after the data are 
transmitted, the data of the ?rst memory unit are at least 
partially contained in the second memory unit; and 

indicating via a display Whether the data transmission is 
successful; 

Wherein the position measuring device includes a scale 
and a scanning unit movably arranged in measuring 
relation thereto to produce position-dependent scan 
ning signals by scanning the scale, said scanning sig 
nals transmitted to a doWnstream evaluation unit. 

20. The method according to claim 19, Wherein the 
display includes a visual display having at least one LED 
and is integrated in the data transmission line. 

21. The method according to claim 20, further compris 
ing: 

indicating a correct data transmission by steadily lighting 
the at least one LED; and 

indicating an incorrect data transmission by ?ashing the at 
least one LED. 

22. The method according to claim 21, further compris 
ing: 

displaying a plurality of ?ashing modes to indicate an 
incorrect transmission, a different error assigned to 
each of the ?ashing modes. 

23. The method as recited in claim 19, further comprising: 
displaying a type of transmission error during data trans 

mission With the display. 
24. A system for transmitting data among a ?rst and 

second memory unit of at least one position measuring 
device, the data being stored in the memory units, compris 
ing: 

a data transmission line adapted to connect the memory 
units to transmit data from a ?rst memory unit into a 
second memory unit; 

an arrangement con?gured to control transmission of the 
data such that once the data are transmitted, the data of 
the ?rst memory unit are at least partially stored in the 
second memory unit; and 

an arrangement con?gured to replace the ?rst memory 
unit With the second memory unit; 

Wherein the data is speci?c for operation of a particular 
position measuring device, the position measuring 
device includes a scale and a scanning unit movably 
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arranged in measuring relation thereto to produce 
position-dependent scanning signals by scanning the 
scale, said scanning signals transmitted to a doWn 
stream evaluation unit. 

25. The system as recited in claim 24, further comprising 
at least one display device adapted to indicate data trans 
mission status. 

26. The system as recited in claim 25, Wherein the at least 
one display device includes at least one LED integrated in 
the data transmission line. 

27. The system as recited in claim 24, Wherein the 
memory units are disposed in a ?rst and second scanning 
unit respectively. 

28. The system as recited in claim 27, further comprising 
a processor unit disposed in the ?rst and second scanning 
units. 
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29. The system as recited in claim 28, Wherein the 

processor unit is linked to a display device, the processor 
unit con?gured to activate the display device in response to 
one of a correct and incorrect data transmission. 

30. The system as recited in claim 27, further comprising 
detachable, electrical connections formed on the ?rst and 
second scanning units for the data transmission line. 

31. The system as recited in claim 28, further comprising 
a plurality of sWitching elements disposed in the ?rst and 
second scanning units, said plurality of sWitching elements 
operable so that at least the ?rst and second memory unit of 
the ?rst and second scanning units are supplied With current 
during data transmission. 


